The ingestion of isotonic saline solution, long considered to have little or no immediate effect on urine flow (1), has recently been shown by Blomhert (2) to be followed by brisk water diuresis. Further, several investigators have demonstrated that similar diuresis may result from intravenous infusion of isotonic saline solution (2, 3, 4) . Examination of the latter experiments reveals at least three factors which appear to be of importance in determining whether water diuresis ensues: hydration, posture and time of day. Thus Ladd (3) found that diuresis following saline infusion occurred only if the subjects had been prehydrated eight to thirteen hours before the infusion was given. A previous study from this laboratory (4) showed that diuresis occurred in recumbent subjects but not in those quietly seated in a chair. Blomhert (2) did not observe diuresis when infusion was accomplished at night, although it occurred regularly under the same conditions during the day.
The ingestion of isotonic saline solution, long considered to have little or no immediate effect on urine flow (1) , has recently been shown by Blomhert (2) to be followed by brisk water diuresis. Further, several investigators have demonstrated that similar diuresis may result from intravenous infusion of isotonic saline solution (2, 3, 4) . Examination of the latter experiments reveals at least three factors which appear to be of importance in determining whether water diuresis ensues: hydration, posture and time of day. Thus Ladd (3) found that diuresis following saline infusion occurred only if the subjects had been prehydrated eight to thirteen hours before the infusion was given. A previous study from this laboratory (4) showed that diuresis occurred in recumbent subjects but not in those quietly seated in a chair. Blomhert (2) did not observe diuresis when infusion was accomplished at night, although it occurred regularly under the same conditions during the day.
Since Blomhert's studies were made only on recumbent subjects and no mention of posture is to be found in other reports concerning the response to ingested saline, it was deemed worthwhile to ascertain whether diuresis might be induced, and if so, under what circumstances, following saline ingestion by seated subjects.
METHODS
The subjects were essentially healthy male adults free of cardiovascular, renal and endocrine disease. Except for standing to void at appropriate intervals, they remained quietly seated in a straight backed chair during the study. Methods of analysis have been described in recent publications from this laboratory (4, 5).
RESULTS
A. Observations on the response to saline ingestion in trained subjects with and without prior hydration The subjects were three physicians accustomed to the procedures involved and capable of voluntarily emptying their bladders at short intervals. In the first study the subjects drank approximately one liter of fluid with breakfast and collected urine at intervals until the flow had declined from its peak rate to less than 2 ml. per min. At this time one liter of 0.9 per cent saline was ingested within 10 minutes. In each instance the rate of urine flow increased briefly, reaching peak flows of 3.3, 4.7 and 5.9 ml. per min. in the third quarter hour and returning to the initial rate at the end of an hour. Data for one subject are shown in Figure 1 . The other two subjects showed similar changes. Urinary electrolyte and creatinine concentrations as well as specific gravity fell. Urea and ammonia excretion were measured in one subject. The total solute concentration, estimated as the sum of urea plus twice the sodium, potassium, and ammonia (in order to include their accompanying anions), at the time of maximum flow was 185 mM per L., definitely hypotonic to extracellular fluid. Creatinine excretion remained relatively constant 1 suggesting that the diuresis resulted from diminished tubular reabsorption of water rather than increased filtration. 1 Since venipuncture, no matter how skillfully performed, might constitute an antidiuretic stimulus, no blood was obtained for analysis. However it is improbable that significant variation in serum creatinine occurred during the short time intervals involved. The validity of creatinine clearance as an index of glomerular filtration rate in normal man has been confirmed (6 In each instance when saline was ingested without antecedent administration of extra salt there was a minor increase in urine flow associated with an increased concentration of salt therein (Table   I ).
Following the salt loading there was in each instance a gain of weight (average 0.9 Kg.) ascribable to an increase in the volume of extracellular fluid (Table II) . Although the initial urine flow was distinctly greater than on the preceding day, so was the rate of sodium chloride excretion, as a result of which the urinary electrolyte concentration differed little from that which obtained 24 hours earlier.
Following the ingestion of saline, diuresis commenced promptly, reaching peak flows of 5.0 to 8.9 ml. per min. within an hour and accompanied by a sharp fall in the concentration of electrolytes, in creatinine U/P ratio and in urinary specific gravity. Creatinine clearances exhibited no consistent changes. In one subject in whom urea concentration was determined, the sum of the concentration of urea plus 2(Na + K), an estimate of the total urinary solutes, had declined to 152 mM per L., at the time of maximum diuresis, or approximately one-half the osmolarity of extracellular fluid.
In the other three experiments hypotonicity of the urine to the plasma at the time of maximum diuresis may be inferred in view of the fact that the concentration of the major urinary electrolytes (2 Na + K) was between 102 and 175 mM per L.
2In the case of subject WHB the salt loading was accomplished three days later rather than on the same day. C. Observations on hydropenic subjects with and of these subjects did diuresis follow the ingestion without prior salt loading of saline prior to pre-loading with salt solution.
In order to determine the effect of prior salt Following such pre-loading, however, two of the loading under conditions of moderate hydropenia subjects responded to saline ingestion with each of the five subjects was studied in the "basal" diureses identical to those of non-hydropenic substate, i.e., deprived of food and fluid overnight, jects, achieving peak flows of 6.5 and 8.0 ml. per prior to ingesting the test dose of saline. In none min. with corresponding declines in specific grav- ity and electrolyte concentration. The remaining three subjects exhibited little or no change in urine flow after saline ingestion. Thus it would appear that in the presence of an osmotic stimulus to antidiuresis from dehydration, saline ingestion may or may not be followed by an increased flow of dilute urine even when the subject has been pre-loaded with salt. DISCUSSION Blomhert has clearly shown that water diuresis may follow the ingestion of isotonic saline solution by normally hydrated recumbent subjects (2) The absence of water diuresis following the ingestion of one to two liters of isotonic saline by hydrated seated subjects was not surprising in view of the fact that the intravenous infusion of three liters of isotonic saline is similarly ineffective in seated subjects (4) .
The observation that when antidiuretic activity presumably was relatively low (as when trained subjects were on the descending limb of a previous water diuresis), definite if slight and transient water diuresis followed the ingestion of one liter of isotonic saline, although this did not occur when these subjects ingested saline under conditions of normal hydration, suggests an interplay of forces upon the mechanism or mechanisms involved: normal hydration and the sitting position constituting slight antidiuretic stimuli and saline ingestion a moderate diuretic stimulus. These subjects, by virtue of their familiarity with the procedures involved, may be considered to have been free of significant emotional antidiuretic stimuli.
Since there is no reason to believe that water is preferentially absorbed from the gastrointestinal tract when isotonic saline is ingested, it is unlikely that alterations in the effective osmotic pressure of the plasma and extracellular fluid explain the diuresis observed. The suggestion has been made on the basis of the studies cited above (3, 4) as well as others (7, 8) that critical changes in the volume or distribution of the extracellular fluid or alternatively in plasma volume or distribution, may mediate true water diuresis (9) .
The inability of normal man rapidly to dispose of a large isotonic saline load affords a simple means of further examining this hypothesis through the administration of such a load on the day preceding the test dose of saline. Although such a load, with the excess of chloride, might conceivably elevate serum chloride levels, no changes of significance were noted (Table II) . The decline in serum total proteins, hemoglobin and hematocrit all suggest an expansion of plasma volume. The average gain of 900 Gm. in weight above that of the preceding morning is readily ascribable to an expansion of extracellular fluid volume in both interstitial and plasma compartments. In contrast to sitting subjects receiving isotonic saline intravenously who frequently exhibit slight pitting edema of the legs, these subjects who received saline on the preceding day, awoke on the next morning with perceptible puffiness about the eyes and no edema of the legs. The impression is thus gained that the distribution of the presumed 900 ml. increase in extracellular volume was different from that obtaining when a similar or even larger expansion was accomplished in the sitting position without an intervening period of recumbency.
Whatever the difference may be, however, it is clear that the pre-loaded subjects, being seated in a chair and normally hydrated, developed a prompt water diuresis when they ingested a liter of saline on the following morning. This did not occur in any instance under comparable circumstances when the subjects were not pre-loaded with salt. The fact that three of the five subjects who were given saline under the same conditions save for the fact that they had had no fluids for 12 hours, failed to exhibit diuresis, suggests that the osmotic stimulus to antidiuresis thus present from hydropenia was sufficient to prevent the response. Such an interplay of factors has been (10) . In each instance when diuresis was observed in the above experiments it was associated with a decreased electrolyte concentration in the urine, a decreased creatinine U/P ratio and an unchanged rate of creatinine excretion or clearance. Urinary specific gravity fell and the rate of electrolyte excretion showed little change or moderate increase. When this type of diuretic response follows the administration of water or hypotonic solutions it is presumed to be due to diminished antidiuretic hormone secretion. It may be noted parenthetically that although direct evidence is available indicating the responsiveness of the canine neurohypophysis (or some structure lying within the distribution of the internal carotid artery) to hypertonicity (11), the effect of hypotonicity is inferential. Since no other mechanism is known which leads to precisely this type of diuresis in man, the hypothesis that the water diuresis observed in the present experiments is mediated through the supra-opticohypophyseal system seems not unreasonable. CONCLUSIONS 1. The ingestion of one or two liters of 0.9 per cent saline solution by normally hydrated sitting subjects is not followed by a water diuresis.
2. The ingestion of one liter of 0.9 per cent saline solution by seated subjects who are on the descending limb of a previously induced water diuresis may be followed by a slight and transient augmentation of urine flow.
3. The ingestion of one liter of 0.9 per cent saline solution by normally hydrated seated subjects who have ingested excess salt on the preceding day (and whose extracellular fluid volume has presumably been expanded thereby) is followed by a prompt water diuresis. This does not occur regularly if the subjects are moderately hydropenic.
4. Responsiveness of the supra-opticohypophyseal system to changes in the volume or distribution of extracellular fluid is inferred. 
